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Spacecraft Functions Supported

Commanding

• SIs:  ACIS, HRC, LETG, HETG

• PCAD:  maneuver, AC, SAs

• Communications:  setup

Operations

• Communications:  LGA, SSR

• Power:  batteries
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Spacecraft Functions (1 of 2)

For science instruments, support activities for

• instrument warm-up

• SIM positioning

• grating positioning

• inline operations

• background operations

For spacecraft maneuvers, support activities for

• target positioning

• momentum dumping

• sun avoidance

• settling time
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Spacecraft Functions (2 of 2)

For AC acquisitions, support activities for

• star acquisition

• attitude control

For SAs, support activities for

• SA positioning

• settling time

For communications, support activities for

• configuring onboard communications hardware

• reconfiguring onboard communications hardware
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Function Processing Control (1 of 4)

Resource compatibilities driven by database parameters

Resource compatibilities

• Incompatible operationally

– ACIS inline with HRC inline

– LETG with HETG

– LETG or HETG without ACIS or HRC

– maneuver (target or momentum management) under 
AC attitude control

– maneuver (target or momentum management) with 
AC acquisition

– solar array maneuver without spacecraft maneuver

– ACIS or HRC inline during SIM positioning 

– ACIS background with HRC background (?)
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Function Processing Control (2 of 4)

Resource compatibilities

• Compatible operationally, but not schedulable

– ACIS or HRC inline and taking data during maneuver 
(target or momentum management)

– ACIS or HRC inline and taking data during AC 
acquisition

– ACIS or HRC inline during grating positioning 

• Compatible operationally, but preferred

– SSR playback during maneuver (target or momentum 
dump)

– uplink or downlink during maneuver (target or 
momentum dump)
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Function Processing Control (3 of 4)

Resource compatibilities

• Compatible and preferred scheduling

– ACIS warm-up and bias measurement during 
maneuver, occultation, or HRC inline

– HRC warm-up during maneuver, occultation, or ACIS 
inline

• Compatible and required operationally

– either ACIS or HRC with LETG or HETG

– maneuver with solar array position

– uplink and downlink with SSR playback

– uplink and downlink with command link

– downlink with uplink
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Function Processing Control (4 of 4)

Resource compatibilities

• Compatible operationally, no restrictions on scheduling

– ACIS inline with HRC background

– HRC inline with ACIS background

– ACIS or HRC background with maneuver (target or 
momentum management)

– AC attitude control with any SI or grating

– SSR recording with any other spacecraft activities

– SSR playback, uplink, or downlink with any other 
spacecraft activity except maneuver (see above)

– momentum management maneuver with target 
maneuver
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Observation Activities (1 of 2)

Warm-up instrument

• scheduled based on previous instrument in use

• duration from ODE spacecraft characteristics

ACIS Bias (?)

• scheduled based on orbit event (radiation zone exit) or 
other TBD criteria

• duration from ODE spacecraft characteristics

Position SIM

• scheduled based on previous SIM position

• duration calculated based on ODE spacecraft 
characteristics parameters

Position grating

• scheduled based on previous grating position

• duration from ODE spacecraft characteristics
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Observation Activities (2 of 2)

Maneuver spacecraft

• scheduled based on previous spacecraft attitude

• duration calculated base on ODE spacecraft 
characteristics and constraints  parameters

Acquire guide stars

• scheduled based previous AC activity

• duration from ODE spacecraft characteristics or 
calculated based on spacecraft characteristics 
parameters (?)

Take data

• always scheduled

• duration obtained from OR request (can be extended after 
all requests scheduled)
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Calibration Activities (1 of 2)

Warm-up instrument

• scheduled based on activity scenario and previous 
instrument in use

• duration from ODE spacecraft characteristics

ACIS Bias (?)

• scheduled based on activity scenario

• duration from ODE spacecraft characteristics

Maneuver spacecraft

• scheduled based on activity scenario and previous 
spacecraft attitude

• duration calculated base on ODE spacecraft 
characteristics and constraints  parameters
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Calibration Activities (2 of 2)

Acquire guide stars

• scheduled based on activity scenario

• duration from ODE spacecraft characteristics or 
calculated based on spacecraft characteristics 
parameters (?)

Take data

• scheduled based on activity scenario

• duration obtained from OR request (can be extended after 
all requests scheduled)
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Activity Control

How should operations (FOT and SOT) control scheduling of 
activities associated with ORs and ERs?

• option 1 - rules override activity scenario;  for example, 
activity scenario include instrument warm-up, but 
instrument warm-up is only performed in instrument not 
previously in use

• option 2 - rules override default activity scenario, but 
including an activity scenario in the OR or ER ensures all 
activities performed, regardless of rules;  for example, 
wish to perform bias measurement although previous 
observation used same observation mode

• option 3 - other?
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Observation Request/Engineering
Request

Activity Description(S) Timing Command Sequence Definition Timing

CAL,
  MANEUVER=(1.0,0.0,0.0,90.9),

  DURATION=(5M)

NOM_OBS Activity Desctipion
   MANACQ,
      Q1,Q2,Q3
      NAQSTAR,AQIM1,AQY1,AQZ1,
      AQMMAX1,AQMMIN1,AQBOX1,
      ...

T1

NOM_MAN Command Sequence
NOM_MAN,
   AOPCADMD,MODE=‘NMM’
   AOTRGREF,TQ1=Q1,TQ2=Q2,
       TQ3=Q3,IM_NUM=AQIM1,
       Y_ANGLE=AQY1,Z_ANGLE=AQZ1,
       MAX_MAG=AQMMAX1,
       MIN_MAG=AQMMIN1,...
   AOATTCMD,MODE=‘Maneuver’
   ???

T1

T1+1S

T1+2S

  MANEUVER=(0.0,1.0,0.0,90.9),

  DURATION=(5M)

NOM_OBS Activity Desctipion
   MANACQ,
      Q1,Q2,Q3
      NAQSTAR,AQIM1,AQY1,AQZ1,
      AQMMAX1,AQMMIN1,AQBOX1,
      ...

T2=T1+Tm+Taq+5M
NOM_MAN Command Sequence
NOM_MAN,
   AOPCADMD,MODE=‘NMM’
   AOTRGREF,TQ1=Q1,TQ2=Q2,
       TQ3=Q3,IM_NUM=AQIM1,
       Y_ANGLE=AQY1,Z_ANGLE=AQZ1,
       MAX_MAG=AQMMAX1,
       MIN_MAG=AQMMIN1,...
   AOATTCMD,MODE=‘Maneuver’
   ???

  MANEUVER=(0.0,0.0,1.0,90.9),

  DURATION=(5M)

NOM_OBS Activity Desctipion
   MANACQ,
      Q1,Q2,Q3
      NAQSTAR,AQIM1,AQY1,AQZ1,
      AQMMAX1,AQMMIN1,AQBOX1,
      ...

T3=T2+Tm+Taq+5M
NOM_MAN Command Sequence
NOM_MAN,
   AOPCADMD,MODE=‘NMM’
   AOTRGREF,TQ1=Q1,TQ2=Q2,
       TQ3=Q3,IM_NUM=AQIM1,
       Y_ANGLE=AQY1,Z_ANGLE=AQZ1,
       MAX_MAG=AQMMAX1,
       MIN_MAG=AQMMIN1,...
   AOATTCMD,MODE=‘Maneuver’
   ???



Activity:      Observation without Aspect Stars Page     1     of     1       .

Observation Request/Engineering
Request

Activity Description(S) Timing Command Sequence Definition Timing

OBS,
  TARGET=(245.0,88.3),
   SI=ACIS-I,

  DURATION=(40000)

NO_STAR Activity Description
   MANACQ,
      Q1,Q2,Q3
      NAQSTAR,NASSTAR

T1

NOM_MAN,
   AOPCADMD,MODE=‘NMM’
   AOTRGREF,TQ1=Q1,TQ2=Q2,
       TQ3=Q3
   AOSTRCAT,NUM_ENTRIES=0
   AOATTCMD,MODE=‘Maneuver’
   ???

T1

T1+1S

T1+2S
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Observation Request/Engineering
Request

Activity Description(S) Timing Command Sequence Definition Timing

OBS,
  TARGET=(10.0,20.0),

  DURATION=(5M)

NOM_OBS Activity Description
   MANACQ,
      Q1,Q2,Q3
      NAQSTAR,AQIM1,AQY1,AQZ1,
      AQMMAX1,AQMMIN1,AQBOX1,
      ...
   SCIOBS,SI

T1

NOM_MAN Command Sequence

   AOPCADMD,MODE=‘NMM’
   AOTRGREF,TQ1=Q1,TQ2=Q2,
       TQ3=Q3,IM_NUM=AQIM1,
       Y_ANGLE=AQY1,Z_ANGLE=AQZ1,
       MAX_MAG=AQMMAX1,
       MIN_MAG=AQMMIN1,...
   AOATTCMD,MODE=‘Maneuver’
   ???

NOM_SCI Command Sequence

   ???

T1

T1+1S

T1+2S

NOM_SCI Command Sequence

   ???

 TARGET =(10.2,20.0),

  DURATION=(5M)

NOM_OBS Activity Description
   MANACQ,
      Q1,Q2,Q3
      NAQSTAR,AQIM1,AQY1,AQZ1,
      AQMMAX1,AQMMIN1,AQBOX1,
      ...

T2=T1+Tm+Taq+5M
NOM_MAN Command Sequence

   AOPCADMD,MODE=‘NMM’
   AOTRGREF,TQ1=Q1,TQ2=Q2,
       TQ3=Q3,IM_NUM=AQIM1,
       Y_ANGLE=AQY1,Z_ANGLE=AQZ1,
       MAX_MAG=AQMMAX1,
       MIN_MAG=AQMMIN1,...
   AOATTCMD,MODE=‘Maneuver’
   ???

 TARGET =(10.4,20.0),

  DURATION=(5M)

NOM_OBS Activity Description
   MANACQ,
      Q1,Q2,Q3
      NAQSTAR,AQIM1,AQY1,AQZ1,
      AQMMAX1,AQMMIN1,AQBOX1,
      ...

T3=T2+Tm+Taq+5M
NOM_MAN Command Sequence

   AOPCADMD,MODE=‘NMM’
   AOTRGREF,TQ1=Q1,TQ2=Q2,
       TQ3=Q3,IM_NUM=AQIM1,
       Y_ANGLE=AQY1,Z_ANGLE=AQZ1,
       MAX_MAG=AQMMAX1,
       MIN_MAG=AQMMIN1,...
   AOATTCMD,MODE=‘Maneuver’
   ???
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 TARGET =(10.6,20.0),

  DURATION=(5M)

NOM_OBS Activity Description
   MANACQ,
      Q1,Q2,Q3
      NAQSTAR,AQIM1,AQY1,AQZ1,
      AQMMAX1,AQMMIN1,AQBOX1,
      ...

T3=T2+Tm+Taq+5M
NOM_MAN Command Sequence

   AOPCADMD,MODE=‘NMM’
   AOTRGREF,TQ1=Q1,TQ2=Q2,
       TQ3=Q3,IM_NUM=AQIM1,
       Y_ANGLE=AQY1,Z_ANGLE=AQZ1,
       MAX_MAG=AQMMAX1,
       MIN_MAG=AQMMIN1,...
   AOATTCMD,MODE=‘Maneuver’
   ???

 TARGET =(10.6,20.2),

  DURATION=(5M)

NOM_OBS Activity Description
   MANACQ,
      Q1,Q2,Q3
      NAQSTAR,AQIM1,AQY1,AQZ1,
      AQMMAX1,AQMMIN1,AQBOX1,
      ...

T3=T2+Tm+Taq+5M
NOM_MAN Command Sequence

   AOPCADMD,MODE=‘NMM’
   AOTRGREF,TQ1=Q1,TQ2=Q2,
       TQ3=Q3,IM_NUM=AQIM1,
       Y_ANGLE=AQY1,Z_ANGLE=AQZ1,
       MAX_MAG=AQMMAX1,
       MIN_MAG=AQMMIN1,...
   AOATTCMD,MODE=‘Maneuver’
   ???

 TARGET =(10.4,20.2),

  DURATION=(5M)

NOM_OBS Activity Description
   MANACQ,
      Q1,Q2,Q3
      NAQSTAR,AQIM1,AQY1,AQZ1,
      AQMMAX1,AQMMIN1,AQBOX1,
      ...

T3=T2+Tm+Taq+5M
NOM_MAN Command Sequence

   AOPCADMD,MODE=‘NMM’
   AOTRGREF,TQ1=Q1,TQ2=Q2,
       TQ3=Q3,IM_NUM=AQIM1,
       Y_ANGLE=AQY1,Z_ANGLE=AQZ1,
       MAX_MAG=AQMMAX1,
       MIN_MAG=AQMMIN1,...
   AOATTCMD,MODE=‘Maneuver’
   ???
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   TARGET =(10.2,20.2),

  DURATION=(5M)

NOM_OBS Activity Description
   MANACQ,
      Q1,Q2,Q3
      NAQSTAR,AQIM1,AQY1,AQZ1,
      AQMMAX1,AQMMIN1,AQBOX1,
      ...

T3=T2+Tm+Taq+5M
NOM_MAN Command Sequence

   AOPCADMD,MODE=‘NMM’
   AOTRGREF,TQ1=Q1,TQ2=Q2,
       TQ3=Q3,IM_NUM=AQIM1,
       Y_ANGLE=AQY1,Z_ANGLE=AQZ1,
       MAX_MAG=AQMMAX1,
       MIN_MAG=AQMMIN1,...
   AOATTCMD,MODE=‘Maneuver’
   ???

 TARGET =(10.0,20.2),

  DURATION=(5M)

NOM_OBS Activity Description
   MANACQ,
      Q1,Q2,Q3
      NAQSTAR,AQIM1,AQY1,AQZ1,
      AQMMAX1,AQMMIN1,AQBOX1,
      ...

T3=T2+Tm+Taq+5M
NOM_MAN Command Sequence

   AOPCADMD,MODE=‘NMM’
   AOTRGREF,TQ1=Q1,TQ2=Q2,
       TQ3=Q3,IM_NUM=AQIM1,
       Y_ANGLE=AQY1,Z_ANGLE=AQZ1,
       MAX_MAG=AQMMAX1,
       MIN_MAG=AQMMIN1,...
   AOATTCMD,MODE=‘Maneuver’
   ???

  TARGET=(10.4,20.0),

  DURATION=(5M)

NOM_OBS Activity Description
   MANACQ,
      Q1,Q2,Q3
      NAQSTAR,AQIM1,AQY1,AQZ1,
      AQMMAX1,AQMMIN1,AQBOX1,
      ...

T3=T2+Tm+Taq+5M
NOM_MAN Command Sequence

   AOPCADMD,MODE=‘NMM’
   AOTRGREF,TQ1=Q1,TQ2=Q2,
       TQ3=Q3,IM_NUM=AQIM1,
       Y_ANGLE=AQY1,Z_ANGLE=AQZ1,
       MAX_MAG=AQMMAX1,
       MIN_MAG=AQMMIN1,...
   AOATTCMD,MODE=‘Maneuver’
   ???


